An analog coherent subcarrier multiplexing system for video transmission using frequency modulation of both the subcarrier and optical carrier is analyzed. Theoretical receiver sensitivity for realistic values of receiver noise and phase noise is approximately -41 dBm for 50 channels and -25 dBm for 100 channels.
Introduction. The advantages of analog subcarrier-multiplexed (SCM)
FM video transmission using frequency modulation of the optical carrier over other analog laser modulation schemes include the reduced impact of laser relative intensity noise and the phase noise suppression achievable in a receiver employing FM demodulation of both the subcarrier and optical carrier. Way et al. [ 1] detected these FM-FM signals using an erbium-doped fiber amplifier and an optical frequency discriminator followed by a directdetection receiver. We examine the performance of a coherent receiver for the same application.
System Description. Fig. 1 shows a block diagram of the system. FM video signals on microwave subcarriers are power-combined, generating a signal which is used for direct frequency modulation of a laser. The transmitted optical signal travels over single-mode fiber to a coherent receiver, where it is coupled with an optical local oscillator signal. The resulting signal is heterodyne-detected by a PIN photodiode, amplified, and demodulated, as shown in Fig. 2 . After the first FM demodulator, the SCM channels are separated using a bandpass filter array, downconverted to a common frequency, and amplified. A second FM demodulator and a lowpass filter recover each baseband video signal. A.
We evaluated the optical receiver sensitivity, defined as the total received optical power needed to achieve a 56 dB output SNR. Photodetector shot noise, thermal noise, amplifier noise, clipping effects, and phase noises of the transmitter and local oscillator lasers were taken into account. FM demodulator performance above and near threshold (approximately 10 dB input CNR) was predicted using the threshold model of Rice [2] . The emphasis improvement factor was assumed to be 13.1 dB as per international (CCIR) standards for FM video transmission systems [3] . MHz, a receiver sensitivity of better than -40 dBm can be achieved for up to 50 channels. This sensitivity is within 5 dB of the fundamental limit for the assumed optical bandwidth and is 5 dB better than the fundamental limit for 50-channel coherent FM-SCM video transmission using intensity-modulated lasers [4] . As the channel count decreases below 50, the sensitivity levels off, even though the signal power increases quadratically due to the linearly increasing optical frequency deviation ratio. This sensitivity floor is due to the threshold of the first FM demodulator. For the intensity-modulated case, the fundamental sensitivity limit continues to fall off linearly with decreasing channel counts below 50. As the channel count decreases below 10, the optical frequency deviation ratio increases at a faster than linear rate, causing the curves to turn down. Room temperature is assumed. The leveling off of achievable receiver sensitivity for low channel counts is due to the threshold of the first FM demodulator. 
Cncl1i.no1. Excellent sensitivity is generally

